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»^*»f>^^ ! (57)Abstract: 

^4* NEW MATE RIAL: A compound shown by the formula I 

^ m and n 0W2 ^teger to make m+n into 1W2; R1 is 
lower alkyl; R2 is H, hydroxy lower alkyl, or group 
jj shown by the formula IIWV (R3 is H f lower alkyl, etc.; p 



is 0W4; R4 and R5 are lower alkyl; R6 is lower alkyl, 
fiw »"W alkenyl, etc.; k is 0 or 1] and its salt. 

EXAMPLE: 

|i^^^v^ y 2,2-Dimethyl-2-germa-4-(4-carboxybutyl)-1 ,3-dithia 



^<o«*iu-»* USE: A carcinostatic agent, anti-inflammatory agent, 

v <Pf,>ir8H anc j a preventive for infectious diseases. 

^ PREPARATION: For example, a compound shown by 

->^*Cm ^ the formu,a V! < R2a is H . hydroxy lower alkyl, group 

shown by the formula II or formula III) is reacted with a 
compound shown by the formula VII in an organic solvent such as diethyl ether, THF, etc. in 
the presence of a base (e.g., triethylamine, NaOH, etc.) preferably at room temperature 
W80° C for several hours, to give a compound shown by the formula I (R2 is as shown for 
R2a). 
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(2) R ifi * % m , bN4i/Klr^4^ 
& * *: li - A3 5£ 

-(CHg) p COOR 3 

± ir- £ a n « o 
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(4) R* # - ft a 
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(5) R2 *r* - ft ft 
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ffi © w m y Ar t ~ i> a 4t & m * it % © & jg 
±ff & $ n -5 & c 

a & $ © # fiH * I£ TO 

* is n r* rr m u it & « m * % ? * w & y ^ t 
a t> ?>*ftwt* -ft ^(i) 

X ( CH 2>n^ ^ X R X 

t ^ rjj „ «» R n U m + n ^ 1 X li 2 i ^ 

* -5// 0 — 2 © SI & * £ £ U . R 1 «* Ift T 

6*>lx,» R 2 I* * # ^ . tK 
P + ^<S»T^4A,Sifc ( iTga(DS (a) , 

(a) -(CH 2 ) p COOR* 

( *f l> . R a <* * & n -f, <&&t » * 



6^to ) 

(c) -CH 2 OCOR« 

(.fcAf R* liOSftT^^^S, T a, * 



9 fy-4--f*«Tt**>, 5£ 
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2 oca-(CH 2 )^- 
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01 * tf , Ge - 1 32 <h 0* *X 3 fl* xg 5£ 
0 3 (GeCH 2 CM 2 C0 2 H) 2 "C & ^ $ tl Z it fa iC |* , 

mm^m , * > ? - 7 * >m&m & t m t it 

&mm % J_, 79 (1979), H0 5 5 - 122717 
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* ~ 9577 ±ft 2 t*. zm&jZ 
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( Et0 2 CCH 2 CON(Me ) -Q-Ge ) gO, "C & *> S tl 

* it & fa \c a , ^^suf^/H^f c ^rera 5 6 - 

4 5 4 9 2 , 9 94 1 8, 99491^ 1 0 8 7 0 8 *§> 4t tt K 

^ o - 32 iJftfn«»a« 

T & $ n * ft «9 li j&J $ ft # ( Cancer 
Treat, Rep. , JU_ , 1051 (1980) ) , M IC * $ fl 

X ifa * # $a & IS ^ ft /?J # * ( # 01 HH 57 - 
2 1367, 58854, 5 8 677, 144292 *t 4* $8 ) 

&m&±^Ttit V n> ^ - 0 A 

& * *l it <fc b-ci^^»gg^^«5 (~j&5S(ij) 
0 Wb ^ ft ic * *> |C £ £ 



*6»/«ti3ftiT*, C <i ^li $ f, IC 7 x - ^ 

* n * ^ r •/ •> ^>~4 - >r ^ g a* * */ $ n * 0 

^ * ? v 

2 , 2— 2 - y ju -7 - i f 3 - if 
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T? & * C £ % X > ^ * / h S ( — SH ) 

tttttffiiTjbUilcSgU, « <r * tiff K 
W ® y ^ -7 - * ^ fb #1 r £ **:*&Bllfc£»ttJ* 

^j^ u i c 5, cn^cD^^^^ftn^jfeffi 
^s^ftHi/, fcj as so, s * »l & & & an 

L iz o 

*fa^rc&*&tJg5 — & ^(i)^&^£ft*W& 

u < & s§ -r * o 

T it ^ W X. til S 7- A, % ^ As % "f a n, > *f y 

7* a tT /u , :^/t,*<!f©^£&l~4©r/u* 

* £ * */ *, ft Z o 

t K o + f^S, 2— t K «» * £ 

<Jf © , I: K p * i/^i-ci«i$nfc«ttr^ 
r n,^- o T(i% r o -s- 

* 5" > A* - 1 , 3 - ^ ^ * y > 
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H ( 1 9 6 6^) lC8aR3nTl>U^ !> T?£* 0 

-« 5£ ( i - b ) 



Rl 



( I-B ) 



»B«G0- 11494 (5) 



c * * , R. u - Jttrtp) 



-CH 2 OCOR« 



( 5$ 4* „ m , n * J; R« |* |§(J ffi cq £ f> 
f * * o ) 

SL 




cooai 2 - 



* ^ & , r /u y - ;u s , ^oy>I^i5iRr^ 

* * *b ^ «3 . * fc I* Rfc «f±G — 

n*£-c*« fb*«M*, - & ( i a ) 



C K ^ m , n *j j; </ Rl f* |§{f |2 CD <h *5 ?> 



HOCH -CH^ " "' x Ge^ ( t ) 



* * o ) 

R 7 —COX ev) 
( 5$ cfs „ R 7 tt (g » T ^ * ^ S , r >r - ^ 



CH a QL CH- 



& * o 

WfcflSfifc^lxTli. x f ^ x - 7 ^ , TH 

jt * y % ? d o * ju a & cd o y y it &t it 



r i y tz &mmm t> u < i±%&mm=r < 
ym tfi ftffl s n a . 

mte — t&ft c i - b )T?^sn**&iunb^ 

<fo<o o R 6 # - Aft 5$ 

(5£4>, « f * , £ ** J: R 1 I* &ft g(2 CD <!; ** 

!)t*a 0 ) 

nafb^tti-tt* 

xco~(ai 2 ) £ ~cox 



—877— 



* o 

8fl &e — to 5$ ( i - b )T?7x$tLZ&§&W4l& 
'/5^-4-Ulf*U4ltt, fltt IB — 

»* ( i. ) T*$n*{b£4&£~to5£(v) 

R 8 -COOH (v) 
( 5£ # . R 8 f**KiI&&U<tf:2--il&^T 
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H V 7 a \£ T & ^ — /l/#CDT/l>=» — ^ 3& ® fifc > 
X f U y / 'J 3 — , h ') x f '/ / 'J 3 — 



* f K «r £ &m o b ft * o 

# |X ft it M S I* fln I S& T IC ^ Jfe £ ft „ fl) yL & 

h 8 o °c<z> &m & & ^ & t * * - * **m m 

^RiSTffio.SJ^^^b^^ (I b ) I*. 9& SB© 

t^y^v-^ Afk^^(T a ) t^^^oyy^b 

gfl 15 — ^ ( I ) ICtJ^Tmi n^i^?0< /jri> 

^ ^ ic u % * % ^ cd w m r ^ t - * a <b ^ m \* 

<o ^ f n *> ^ $s & t ^ <c f* % ga ib — to an , 
(i a ) t^ii (ib)T?^dn*iK#4^b#^ric*j 
^r. »!Sr*i:^|ltfe^^iMI4^b^^<J:UT 



-878— 




fcfcu ^ra^, ^ & *i <3 * n * * 

*4b*«^S:4fti*MfffflU M ft ffl * « is 

iKiftwwsot^rom^, ^ « © m SL ^ *<£%f 

* fz 0 0.5 - 100 *7/K? % 
*V / Kfc ?45 fl 

$awi*en£fcis*£;*n* o <z> -e \t * 0 

^ flfe W - 1 2 , 2 - > >t/ - 2 — >V/i^-4 - ( 4 _ 
is-f^n, ) — l ,3— *J?-T> 
ft Kb Mll.67 f(7.5 mmol ) £ h 
y jc^yp T ? ^ 1<97 f( J9-5 romo i ) jfo^ 

*s ^ -tf > 9 5^JcS5RTT«f*>U, £ S -?? fli 

* L rt: 0 C nit > ? ^ j; ^ o ^ y ^ 7 ^ 
1 .46 * ( 8.5 mmol ) ©fttTk^^-tf^jgfc 

2 ,3?(t ,2H, ^6.631*2 ) , 
1 ,565(br ,8H) , 
0.703 (d-d ,6H,J«26.97Hz, 
J«6 .60 ,6 ,38Hz) 
18 C-NMR( 90MH* , *) : 1 7 9 . 4 8 («> 2 H) , 

41.44 , 38.25 , 36.24 , 
33.86 , 26.27 , 25.84 , 
24.32 , 5.04(Ge-GH 3 ) , 
4 .33(Gc-CH 3 ) 
% M W - 2 2 r 2 ~*Jx.9-A,~ 2 -y/i/7-4 - ( 4 
-*^^+^y^A/) - 1 ,3_^ T y 

ft M 'J jJ?ttl,251F(6 mmol ) £ J. i; ^ 

* »> T \ > l t 212F(12mmol 

^6 o^ics^t^«*>u. ^ & hi # u * „ 

CtllC ^ i f ;p j; ^ D ^ i t 209 9 

#nflTfcTu*: 0 ht. - i tmmic 
?t * <^ , m&<» it&vn <o$k&m{* 2 .05 9 ( & 

* 100 * > 

IR(ncat .c.^ 1 ) : 3 1 00 (w) f 3045 (w) , 




1MMB0- 11494(7) 

7 0 m/ * 2 O^fiT^TUfco 6 fe <D T ? ^ 
^K^^<ffaiU^ 0 4 0 °ClC#Sk 2B#KJ 

-T^>iao. y -tr y 2 0m*T*fc#i,fc&, 
^ ft £ * # T 1 * Sfe S* * ft* 5 0 mi T? J: < & 
0, Mlc*»*5 0iiii-e2@J:<jR^fc o 
& * 0£ g* * h 9 ^Aj^-e^^^^ ^1^^ 

m fZ 0 ^JS^S(B P .160— 180'C/O .5 mm lb ) 

0rSMb£>«04>ffift&tt4* 1.126 * (J&$* 
4 9 * ) *W t: 0 

IR(neai t oi~ 1 ) : 3020 (b r ) , 1 700 ( a ) , 
1405(s) f 1270(m) , 
1230(m) t 1 070 (br) , 
920(m) f 820(s) ,795(m) , 
740 (m) , 

Ma8 8 (m/e) : 30 6 - 3 1 2 ( * y fcT- ^ ) , 

291 -297 (JK^r-^tr-^ ) 
J H-NMR (90 MH z , £ ) : 9.52(br,lH), 
2 .97 -2 .78(m,3H) , 

2960(f) ,2940(0 f 2910(w) , 
2875 (w) ,2690 (w) ,] 970 (w) , 
1875(w) ,1820(w) ,1715(1) , 
1480(m) f i4 6 5 (m) , 1 425 (m) r 
1380(w) ,1285(w) ,1270(m) , 
1230 (w) ,1135(w) ,i095(w) , 
1040 (w) ,1025(m) ,955(m) , 
820(w) ,800(m) ,680(«) 
M ai s(m/'c) : 334 -340 * > ) , 

306 -31 1 (®t*1TJi'i*.e-? ) 

*>— 1 ,3 —iS?-T > 

o-a : t 9 * - *r i * • x > v + tr r 
±0_ 687 (1 956) ©geffieyfcfti^/ssu/to 

ffeHoT^^7/r^»8 0»y( 0.53 mmol ) 
<b h y x ^ ^ T t > 1 22 ( 1 ,20 mmol ) ^ 
^^T^^C^~^ yl ,2 0«/*C/g*>L, «C ^ 

104 «9 (0.60 mmol ) <5i*x- f 4,1 0 ^ 
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mm*my u k 0 -r c m e a © r < y 

V tfr IH V it o RI*tt.Tlc2«pHIlll»l/fcft, 
ff5 ft * 1 *#tfi**tt;fcfa^T 

h 'J* 

* ItfSi U fc , ^ ft & , /$&**££ETlt® 
£ b . &BE&lf(Bp.(/<;t/y • h * • *« 
^•■f r ^^7 fc ^u->3V) 160 °C/ 1 H« ) 
U T , 6$cfett<*8 0**(Jfc^6 0*);&*f 

*o 

IR(neai f aT l ) : 3 1 00 ( br ) , 295 0 ( • ) , 

2920 (•) ,2850(ni) ,2640(w) , 
1705(a) ,1460(w) ,1425(10) , 
1370(w) ,J 335(w) , 1300(w) , 
1250(m) ,1210(w) f H85(w) , 
1090 (w) ,1050 (w) , 10 20(w) . 
940(w) ,890 00 ,860(w) ,• 
835(m) ,800(m) r 660(m) , 
610OO 

Maa»(ra/e) : 250-256 ( ^-f * V fcT~ * ) , 

2405(m),2340(m) , 
1970(w) , 1940(«O , 
1850(w) , 1790(w) , 
1625(w) .1280(a) , 
1070(m) , 1020(a) , 
910(8) ,810(m) ,790(8) f 
750(w),730(w), 710(a), 
670(w) t 595(w) 
•^tM^7 0^'>M.92 9 ( 12 .7 

fft T flfc # O ^ C ix IC *J j* 9> JU it # a A* Y JU 
> 2.20 9 ( 12.7n»moi ) CD x - f ;u 

2 0m*fcfc£iKTbfco -r <'»c£fe*s©a*JfT 

2 ,398 9 ( Jfc# 6 6 * ) * 0 

IR(nujol |C> ,-1 r SS^T) : 2940(m) ,2920(8) , 
2855(w) ,2845(m) , 
2600(*O i2560(m) , 




»H«fiO- 11494 (B) 

2 35 -241 (Jfty^MfcfcT-? ) 
um fl) 4 2 , 2 — - 2 -5> * 

T ? y — 1 , 

* 7 4 * h * ^ y it /MS „ r ^ y * ^ + 

/u . ✓< -f * o 5> A /I/ • 5 ;* h U — • J2_ » 
1 199 (1968) .O IB ffl M t£ I* fi£ b o 7k M 
it * * ^ + h 'J ? ^ 378 "V ( 1 0 mrool ) £ fc| 
*TH F 2 0 ««ICBi$ §?&T^^TT0fc 
# U . * 7 4 * h * > 640 "7 ( 4.3 mmol ) 

tlH X. . «li|oA*<fc*^*^ b 'J 
*A±-e««Lfc. *3 & * ft* * & £ T ic 

IS fl ** 673 a* ( jfcsp 100 * ) ff £ *1 *: 0 
IR(nujol , cr"" 1 ) : 3190(8) ,2910(8) , 
2860(w) ,2790(m) , 
2580(m) ,2550(w) , 

2505 (w) ,2450 (m) , 
1465 ( 8) , 1 455 (m) , 
1420(m) ,1380(m) , 
1285(w) , 1260(m) , 
12 30(m) .1 I90(w) , 
1140(10.1080(10, . 
1010(m) ,9 65(m) ,94 0(m) , 
900(w) ,845(m) ,800(8) , 
760(m) ,720(w) ,66500 , 
610(w) 

Mai»(m/e) : 249 - 255 ( $yj->i * y fcT- ? ) 
H jfe m 5 2 ,2 -^y^*-- 2 -tFo* 
•>>^/u-l ,3— ^5r-7j 7 > 

2, 851 F(23.0mmo!) < h h x f ;H < 

4, 645 ? ( 46.0mrool ) * flU 7jc ^ y -tf y 3 0 ml 

* »c » u . ^sjt 5 o n c t? u * # e , 

5^ jt 7 A> i? O a A* Y y 3 .992 9 ( 23.0m/) 

©&*^X-tf^3 0m**g?fi$^?ffiTbfco -fC 
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ic S? £ f * <t , ft tS W 6 ft rc a *b u * o 

Sfe^i^^S^^^y 1 T ft 8> L , 

&B:fc&U, jff &.<Oft&® 3,885 * ( 75 
*)*fifco ft* a* 4 3 - 4 6 °C 
IR(«ujoI f aT 1 ) : 3340(br) ,2950(w) , 
2925(«) ,2870(m) , 
14C0(m) ,1425(t) , 
1315(m) ,1265(m) , 
1240(m) ,1220(w) , 
H90(w) , H60(w) , 
1 145 (m) , 1065 (f) , 
1030(») ,1010(w) , 
1000(») ,900(0 , 
8G0(m),840CO,800(*), 
755(w) ,720(w) , 660(m) 
Maia(m/e) : 222 - 228 (^HP-f^vtr-* ), 



U(neat,o|- ) : 34 00 ( b r ) , 2 950 ( « ) , 

2930(m) ,2905(w) ,2870(m) , 
2 3 30(w) t 1460(m) , 1420(m) , 
1380(m) f 1310 (w) , 12 60 (w) , 
12 20(w) , 1 190(w) , 10 60(m) , 
10 25 (w) , 1010(») ,965 (w) , 
900(m) , 860(w) , 695(w) , 
665(w) 

Mass(m/e) : 250 - 25 6 ( jHF4 * ) , 

221- 227 («&*7^{*fc?-* ) 
% fa m 7 2 , 2 -S>>? 1 , 3 — v> 

^3f7 y — 4 — y 5FA^ /<Wpt— h 
2 ,2-^>f^-2-y^-7-4-kK 
o * •> > ^ ^ - 1 f 3 — =T 7 > 248 «V 

( 1 .1 mmol ) ±m?k * V & y 162 ^^S^T 

tl K '1 is a <{ i\f $ a ? 4 K I2l °7 ( l.O mmol ) 
ii*t?y i> \Q$ *9 <D Mfo - T n> l 0 mi 
t&fc * & T l, iz a t <: K r i y^K^oSfe 
& m I, „ 5g»ciB$fS^-^/i.s«tT»c 




BHB3C0- 11404(9) 
207-213 (J^^r-^tr-^ ) % 

189-195 

ia C-NMR( 90MHx , d ) : 64 . 5 2 (CH 2 OH ) , 

54.01 (C(4)) ,38. 03(C(5)) , 
7 . 3 1 (Ge -QIj ) , 7 . o 4 (Ge~CH a ) 
^j^l 6 2 , 2 — 5?*^-*' — 2 -V^-r- 4 — b K a 

2 ,3-s>>/u*^h — l—;^v>'-ry— a> 
1.24 ? ( 1 0 mmol ) £ h 'j x f ^ 7 ; ^2.02 
'(20 mmol ) 3 Om/*gfl££ 

S^T4 ottfi!?^, c nic x ^ ^ 

n^y^Ty 2,02 f ( 1 0 mmol ) ©flftTft^V 

•*>3 0«/jg&*?ftTU. & ft- T K 2 ff* flfl 
& # L 0 SfiKo^Ufcft, fr di b /: t t 

^ . ^»C^l * ffi. ft * * f& f&L 5 On/, * # * 

l o«/T?2@i<S!), ftf * ffi ft ^ h y * a 
± *S b * 0 ^*ft»»*«ffiTic«^u. 

6fTS«0Yfc^^lO^fe^^2.46 * (4X3* 9 7£) 



* 1 0 2 1 ^K^l 0^, jsmi 

ir A i o „ f& fti & i^i o «r -? J: < * <> . 

51^0^^261 C^^8 5 * ) £f#rt: 0 
IR(neat : 3450 (br) , 2950(m) , 

2925 (w), 2860 (w) ,i«io(m) , 
1735(») ,1450 (m) # 1415 (m) f 
1375(m),i300(w),]235(ra), 
1165(i),1100(m) i i085(m), 
1030(m) ,960(w) ,895(w) , 
840 (m) ,795 (m) ,75000 
Ma 88 (m/e) ; 2 91 —2 97 ( /B4 > ^- tT— £ ), 
273 -279 , 204 - 210 
^^^J 8 2 , 2 -v>^,u_2 j ( 3 

— — f > j- j — y 

2 , 2 - i^/f * - 2 - y*T-4 - k K 
o * V y ^ /u - 1 , 3 - ^ 7 y 1J24 f 

(5 mmol) ii* tr li; y 0.81 * * & # T 
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CniCi/yt?^^t>7^ K 0 .833 9 
(5m mo I) tl^ce'j ^ > 0 . 5 3 f <D 
- ^ ^ 5 0«i/Ste^|TU/io £1 T . %MW 

7 i ra « ic ff rrfiio<k««9oftfi»[ 

<* 1.61 P ( ft* 9 1 * ) 
IR(neal f(a -l) : 3450 (b r ) , 3070 (w) , 
2930(m) ,2880(w) t 
1780(m) ,1720(i) p 
1640(8) ,1580(w) , 
1500(w) ,l460(m) , 
1430(w) ,l380(w) , 
1 335(») ,1305(m) , 
1290(w) r 1260(w) , 
12l0(w) , 1170(a) , 
1140(w),l070(i), 
1005(w) ,985(w) ,850(m) . 
805(m),775(s),710(w), 
086(w) ,670(w) 

Mats(m/e) ; 352 - 35 8 ( =T ^ tf- * ) % 




»B«60- 11494 (10) 

337 - 343 ), 
31 9 - 325 , 204 - 210 
PZMM 9 2 , 2 — i>>^/u-2 -y/u-y- 1 , 3-s> 
7 4 — ^ )V — * ?->\s p —4 ^ =- ') 

/? - 4 ;* »; f y S^ft 702 "7(3 mmol ) £ 
m fa tT 'J ^V318^*»*T -10 °C ^ 7K ^ 
- 7- a* 3 0 m/ it m i>> U flfc » V . c n IC ig <b * 
:t - 375 *? ( 3 mmol ) (D M fa — T /U 7.5 
m/ fig ft* £ & T L , S«IC**rUfcfc. MIC 2 

01 # u /c 0 & # t . cnic2 , 2 - * 

.y^^— 2— b K o 4 > y 5T- ^ 

-1 ,3-^^^7>-699 "V(3.1 mmol ) t 
&ZjC fcT 9 V V 486 «VtD^7k^~f t /v^^2 0 

£ ® T u , ^s-e2afHi0i#ufco cnic 

S^x^^ 150 m/*tox., Jk^^C 2 0 «/ T? 3 

is, 1 ^is^2 o«/, mm mm fa ^ 

J& * t? J: < & !> % ^ItK«SS>^ h ») * ^ _t ~c f£ 

MO^^^J. ^Erfeftfc* 1 .354 * 



c &m 100 * ) # fco 

IR(neai,«" 1 ) : 3420 (br) , 2 940 (a ) , 
2860 (m) f 1710(m) r 
1670(a) ,1600(w) , 
1585(a), 1455(a) , 
1440(w) , 1380(m) , 
1360(w) ,1300(w) , 
I260(w),1235(m), 
1145(a), 1060(a), 
1005(m) ,965 (m) ,8 95 (w) , 
840(a) ,820(w) ,800(w) , 
750(w) ,715(w) 
Maia(m/c) : 4 38 - 444 ( ^ * bf— ? ) * 

21 7 , 216 , 205 —21 1 

% m m 10 2 , 2 2 -y/w-r- 1 , 3 

tr I % y A gfc 1.12 P (4.0 mmol ) <h ftl * 
9 £> V 425 * * ■ ft T -1 0*C & * * - * 

^ 3 s riic»*> c n ic ^ >fb 5P * - 

A' 0.50 9 ( 4.0 mmo 1 ) ©i^cx - 7 A> I 0 ml 



Sftt^ttTu, ic * <*r u fc & 2 u# flaw 
Ifco m&ftT * cmc 2 r 2 - ^ y ^ - 

2 — y*T-4-tKB*f/f*-l ,3 
- ^ * 7 V 1 .05 f ( 4.65 mmol ) ± fa fa »; 
•V V 650 «?©i^Cx-f ;p 2 5 m^^t^g^ 

100 ^^ilBDl, ^2 0 nrff 3 l#5fifit 

* ® ^ 2 om/, air*. fia^^.i^^c-e2inij: 

^jSSt^j»^^EETlc®^t. olf ffl <o it & m % 
^3&^©i^^^^fe^i*2.18P ( <X ^ 1 00 ^ ) 

IR(neat .ca" 1 ) : 34 80 (b r ) , 2 960 (m) , 
2945(a) ,2880(m) , 
1745(m) ,1715cm) , 
1665(m) ,1565(8) , 
1445(a) , 1395(w) , 
1375(w) ,1365 (m) , 
1300(w) , 1245(a) , 
1205(w) ,1145(8) , 
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1060(0 ,1005(0 ,970(») , 
850(0 f 820(O ,760(0 , 
720(w) 

Ma.«(m/e) : 504 - 5 1 0 ( frf- -f * V tf- * ) „ 
205 - 21 1 

gjfe_g)JJ 2 , 2-5^*^-2 _yyu-*- 1 , 3 - 
i?f*7^- 4— -fiU — y^/i/ 3— £a 

/urn tr**- h 

2 ,2— f^**— 2—y*-T — 4-fcK 
p * ^ > — 1 , 3 - > # ^ * 7 902 ™9 

( 4 romol ) & ft jfc fc? 9 £» :/ 648 ^ © jfil^x - 

4 o «/«te*3!&T^®-e!»# t> . 

Ica-M^-ZP^^-A/^o^ K 508 
( 4 mmol ) t *&7k tT »J i> V 424 «? © M * 

- ^ ^ 4 0»i^«[*ITL/, jS*fc&#TK2 
Rfl flt # U fc 0 SSKfc^Lfcfc,, ^ - T * 

8 0 ml * ftl x_ , * * 4 0 »£ T? 2 EU 1 56 8£ 
»i^$4 0 m/ , fflWlf * 4 0 «/ „ 

1*4 o «<t? j: < R^, 

o * U * A, — 1 , 3 — jT ? y 961 «V 

(4.26 mmol ) t $R * *) V > B2& <*> & & 

CniC^oA'T-kf^MM K 434 ? 

( 3.88n»nol ) £ & tK fc? 'J *V4U*?CD*Jfzk^ 

- 5^ a, 4 Omi^^^^TU> H3&#Tlc2f$ 
M ft # I, *: o H T Jfe M» fll 11 £ IB * K * fle U , 
mm<Dit&to % 1,119 ? (4X3*9 6 
56 ) ?# o 

IR(neat ,ar l ) : 2950 (m) , 2 9 10 (w) , 
2330(w> , 1750(0 , 
1676(0.1540(0 , 
1450(w> , 14J5(n») , 
1375(m) r 1310(ni) , 
1280(m) ,1255 (m) , 
1230(0 ,1160(0 . 
1080(0 ,980(0 ,925(w) , 
905(w) ,845(m) , 800(m) , 
660(0 ,610(0 ,580(w) 
Man(m/c) : 28 3 - 28 9 ( j&y T n>fa tf - * ) „ 




T$raosG0- 11494 (11) 

fctfeaS 88 © ft* <* 1 ,081 9 (UX3*8 6 96 ) * » 
^ a o * n, a : ft » * ^ - 3 : l ) fit 

» u . si <o it & m (o m 3i w m <* 682 ■» 

( & 5£ 5 4 56 ) £ m tt 0 

IR(neat , en -1 ) : 2 970 (m) , 2 930 (m) , 
1 740(0 ,1425(w) , 
1410(w) , J385(m) , 
1355(m),l305(m), 
1245(0.1195(1) , 
U50(O .1045(m) , 
1000(m) ,980(0 ,930(w) , 
905(w) ,845(0 ,805(0 , 
760(0 ,665(m) ,610(0 , 
580(0 S 
Maii(m/c) : 297 - 303 ( j&y ^ /uflt<D fcf-^ ) 
n M'W 1 2 2 , 2 -^**-2 -Yju-t- 1 , 3 - 

-fe 5 s -— h 

2 , 2— > ^ ^ — 2-^^-7 — 4— fc K 

207 - 213 . 204 - 210 t 
189-195 

g 1 3 2 . 2-^jc^/u-2 ~ V^-^— 1,3 — 
>— 4 — H t*~- jt^iu 2—?v 

2 , 2— — 2 — if a, — 4_ t K 

p + > > ^ — 1 r 3 — f f * 7 '/ 1,012 ? 
( 4 mmol ) ijK^Ctf'J i>y 648 © ^ * * — 

i\ \C 2 — t a ju y v K 508 

»y ( 4 mmol ) t g* f 'J y 424 ^Oflrt^x 
- 7 n> 4 0m/®/fc*i&TU. iS«£^ftT2B^ 
raSKJfL^o JKTIIlfe^ 11 i^KIICl^U 
■WfflO^b^ftl^ ^fe^^l, 225 ^ (lK^8 9 
56 ) ^^^o 

IR(ncat r oj- 1 ) : 2 960 ( * ) . 2930 ( * ) , 
2870(m) ,2340 (w) , 
1750(0 .1685(w) p 
1540 (0 ,1505(0 , 
1455(m) ,1425(w) , 
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1 300 (m) ,1 340 («n) , 
1315(w) ,1260(0 , 
1170(0 ,1105(w) , 
1080(m) ,1060(0 , 
1030(w) t 1015(m) , 
1000(w) t 955(m) ,9l0(w) , 
850(0 , 700(n) ,665(w) 
%Mm 1 4 2 , 2-V*7>\>-2-Yfi>^-\ , 3- 

J?f*^-4--f JU-J^A' f aji>T 

MT — h 

2 ,2 — i* * * A* — 2 — y ^ — 4 — t K 
n^ix^^^-l ,3-^^*9^ 1i012 F 
( 4 rarool ) t i * ^ 'J V 648 «V © ft* * - 
^n,4 0m*&aS*&#T£i&-eft#U. ^ ^ 
ICM^T-tf^MH K 452 «V ( 4 nimo 1 ) 
•) ^ V 424 ^4 0 «/ 

aT^jfe^j ii £ # K & ffc u , mmo4t& 

IR(neat , « _1 ) : 2 9 60 ( a ) ,2 9 30 (m) , 

UT 114^(1.5 mmo ])£;c*y— A>5 0 ml \C 

!&*>tg^TiS«tT<c8l^(Kll»^U, # ifl & 

bfco c © IS & * «mteJ& U . ffrSI 

<D 4b 4*3 338 «? ( $5 8 856 ) It „ 
IR(nujol ,oT" 1 ) : 3340(m) , 3260(a) , 
3150(a) ,2960(0 * 
2920(f) ,2850(m) , 
2730(w) r 2680(«) , 
2350(w) ,2150(0 , 
2120(0 ,2040(0 , 
18J5(w),1750(O , 
1635(a), 1610(8) , 
1490(0,1455(0 . 
1405(0 ,1380(m) , 
1350(0 .1305(0 , 
1240(m) , 1200(m) , 
1145(m) , 1090(a) , 
1005(m),940(w) , 
910(m) ,850(m) ,805(ni) , 




WB83G0.- 11494 (12) 

2905(0 ,287000 , 
2330(0, 1750(a), 
1700(w) ,1680(m) f 
1635(w) ,1560(w) , 
1540(0 ,1490(0 , 
1455(m) ,1425(m) , 
1380(m) .I310(w) , 
1285(0 ,1255(w) , 
1220(w), 1165(a), 
1060(0 , 1030(w) , 
101 5 (m) ,980(m) ,905(w) , 
870(0 ,790(w) ,70000 , 
665 (O 

Ma5»(m/e) : 2 97 — 3 03 ( Jftj^-^{fc<D fcT-* ) 

I S 2 , 2-5?/f^-2-y^T-l , 3- 
y— 4— * A— S isft/t>tf~ 
^x?^^ O ° — V ^ 9 o 5 -f K 

2 , 2— f 9 s - A — 2— y ^ - 1 , 3 — 
*J ^ * 5 V — 4 —4 n, — * ^ A* 3 — ^ a /w 
-^o fcf * — h 315*7(1 mmol ) £ ^ * r> 

760(0 .720(«) ,650(w) , 
610(0 

Man(m/e) : 297 - 303 , 204 - 210 
gljjfcjgjjj tr* ( 2 , 2 ->?y^A,-2 ->r>7- l , 3 

- h 

o A* — 1 f 3 — *J J- * 7 > 496 

( 2 .2 mraol ) t M fa * ') *J V 324 «7 * ^ SI T 

^®-e^7K^-^^2 o «/ ic fi? b fl* u % 

C *L IC -b i* ii> 9 o 7 4 \i 23 9 "7 ( 1 .Ommol ) 

£ & * tr 9 v 1 06 «? © flit 7k ^ - ^ 1 o m* 
Sf^^lTk M It is ft T K l tifWmtt O fc 0 

& t m m m 11 t m m »c & & u . rr at <o <t ^ 

*fefe&<£* 524 «y(J&3i8 5 * ) ft 0 
IR(neat .of 1 ) : 35 0 0 ( b r ) , 2 9 30 ( a ) , 
2860(m) ,2330 (w) , 
2070(w), 1940(0 , 
1820(0 , 1740(a) , 
1460(w) ,i425(m) , 
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1385(m) , J355(w) , 
1240(0 f U65(i) , 
1 100(m) ,1040(w) , 
1000(w) f 9l0(w) , 850(«) , 
810(1), 765(w) ,730(w) , 
7J0(w) f 670(w) ,615(w) ( 
585 (0 

Mass(m/e) ; 339 - 347 , 266 - 274 , 
251 - 259 , 237 — 242 , 
223 - 227 , 204 - 21 2 
gjMjLLZ f * ( 2 , 2 2 J , 3 

— i^^af- 9 V — 4 — -f — > ) 

- h 

2 , 2 — v> > 5=- — 2 — ¥ t — 4— fc K 
n + •> > ^ ;u — 1 , Z — i> 7* * 7 y 496 *V 
( 2.2 mraol ) 324 £■ g & T 

- ? 2 0mMC*S*>U8S#U, 
cmct^i/-^^D7-f K 154 ( 1 .0 

mmo1 ) £ *r * tr <j ^ 106 »v<oi^x - f 
^l Orf»«^«Tk Mk«»Tic i 

222 - 230 , 204 —213 , 
188-197 

^ ftJ 18 2(R)-7x-^-4-(2 ,2-S>y^/u-2- 
tfn^r— 1 , 3— VJ-Jtyv— 4— <<* — y h + *> 
^f-^)-(R)-^r/'J 5fc=.*A h *; 

•J ^ > 362 ( 1 ,732 mraol) £ h 'J x ^ ^ T 
? V 0.36 ^(2.6mmoI)^g^7§j«- I f 5 0 

* v * 4 >&mm 2.08 «£ic**> i/. 

* i/-2-7*-;u7'kh-hM 427 
«? ( 1 ,7 33 mmol ) £ flu ^ ^!^#TlC2^ffUJ 

& 2 (R) - 7 x-/i--N-^3 •? r * * U i3 

# x. ju - (R) - ^ T ✓ 5> v - 4 - * 4? 




ftfiWGO- 1H94 (13) 

m^i/^o vkTnmm n ± na *a k l . 

K80ll;^ft, fltfei&tt 426 "9 (4X3*80*) 

* f» fc o 

IR(ncat .a,"" 1 ) : 34 2 0 ( b r ) , 2 9 30 ( » ) , 
2070(w) ,245000 , 
2350 (0 ,2080(0 , 
1825(0 ,1740(0 , 
1595 (0 , 1460(w) , 
1425(s) ,1385 (0 f 
1355 (0 , I310(w) , 
1265(m) ,124000 . 
1160(8) ,1065(8) , 
1040 (m) ,1010(0 ,905 00 , 
850(s) ,810(0 ,765(w) , 
730(w) ,710(0 ,670(w) , 
615(m) ,58500 
Mai$(ro/e) : 442 — 452 f 426 — 438 . 

372 - 380 , 337 - 347 , 
325 — 331 , 277 — 283 , 
251 - 257 , 237 - 246 , 

gft 201 »«V ( ft* 3 7 56 ) *n fco 
IR(nojol .ca- 1 ) : 2940 (O , 2 920 ( * ) , 
2855(0 ,2845 (m) p 
2720(0 ,2600(w) , 
2480(0 ,2350(w) , 
1700(m) , 1570(8 ) , 
1455(0 , 1435(w) f 
1380(0 ,1305(w) , 
1235(0 , 1205(w) , 
1165(0 , 1135(w) , 
1075(0 , 1010(0 ,920(0 , 
855(0 , 805(w) ,765(m) , 
715(0 ,695(m) ,660(0 , 
1 H-NMR(90MHi ) : 7.87 (m,2H), 

7.47(m,3H) ,5 .97(8 , 1H) , 
4.83(t , lH r J-6.0HO , 
3.33(d # 2H r J«:0.0HO , 
1.26(8 .9H) 
2 (R) — 7 x — Jl* — N — 9?3 J- v * is jj A, 
#-^~(R)-f T/'J ^ - 4 — // rf* > ifc 
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100 "7(0. 323m trio 1) t 2 , 2 — & > ^ - 
2— y/i/TT— 4— t Ko + ->^^-^— 1 .3 
-^^^-7 V 8 B«V(0.35 6 mraol)£rSJRT 

^ ;u N , N - > f ^ T i / / o ^ A /l/ 
i> 4 I K 7 6 «9 ( 0.387 no mo I ) © *R * ig <fb 
✓ ^uv5m/i£fc*a&Tl,*:o & # ft* 3c & 

it §tit v . * tt- t ic ifi ic i o m m m w u 
* £ to * . m t> . wfiftia^i^t h ? ^ 

fScfe©te^cDi^o«c^ 2{R)-7 * ^ a> - N - 
!ff 3 ^ f o 4 i/ * ;p ^ - ^ - 4 - ( 2 , 2 - 
v> > ^ ;u ~ 2 - V ^ ^ - 1 . 3 - & 9- * 5 > 
— 4 — 4 * — > h * ^ n- # - ) — (R)-^ 
0.19 P 8 8 n ^^^o 

2^-7 x-A--N-^3 ^ ^ a * > // ^ 
^ a, — 4-(2 , 2— £>>^A'-2— V*' 
t — 1 f 3— — 4 — -f /i^ - y h * 

* ^ d( ^ ^ ) - (R| - ^ T ✓ 'J ^ 0.19 * 



tSMGU- 11494 (14) 

( 0 . 368 m mo 1 ) ^ S? T 0 t t h *) 7 ;u ^ d 

itTic 2 ^rai^i/i e m be t ic m m * « * 

£ «K d fe H £ 8 2«? 5 * ) » „ 

IR(iiujol : 2940 (w) ,2920 (s) , 

2855(w) ,2845 (m) , 
1 780(w) ,1670(0 , 
1525(w) , 1 490 (0 , 
1460(») , 1 375(m) , 
I305(w) ,1235(w) , 
1200(0 rl I35(w) , 
1075(w) f 970(w) f 835(m), 
800 (m) ,720 (m) , 695 (m) , 
660 (W) 

Ma>«(m/e) : 392 — 398 , 382 . 349 , 
330 



m m it «r c 0%; 
rniF^Atr & fit * k» 

1. m ft & TfN 

nm 58 4$in*-niffi 119396 ^ 

2. % WJ eo ft jr 

w #t r * - * fcitfa 

3. tfj 2E * -4" * # 

•ft £ <?> 08 & ft ITF W Kfi A 

« ft (209) fl; ^ x & a; £ # 

4. ft rai a 

£3c ft ^r*siTt(8597; ft & 7t JR(&-V :: ";f?l 

TEH0 6 ) 2 1 0-3 4 0 4 \«: .... , 



5. ffi IE ft> *t & 

9a in « o r *s i» * © *b en J ** <t r 5£ w o> 
eo* 8^ i» * © fl5 E0 * #J isv « t ** *) m it r ^ « 

( 2 ) . 09 jRQ # * ft K /T^ f h. *s 0 till jT. -r ^5 p 



ft 




5 


I 2 






2 I 


2 


I 5 


I 0 

















N 11 2 


K 2 M7- W r 


It 1 W r 
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# &r- si? * o) m m 

(1) R 2 -CH;f 2 ' m 



E 



t^odn4i<»y^^ * a to ^ & * * ii * 
cd ft m h m i& <* n * j& 0 

C tZ tC is , 5$ r|i „ ni & ^ n li m + n *i l X fi 2 

t Ka 4yIg 7 ^4^25if:|iTffi(Dl(8) ( 
<*>) . (c) , (<l) © O -f ft * $> t> t> To 



(a) "(^ 2 J p COOll ; 



( *r b , ii 3 « 



JSt T- , Wr.& 7 * * jv & x li h »J > ;u y ,u < 
^S(-Oe(CH 3 ) 8 ] p li 0 - 4 O t 



* A £ to f . 



R 4 



-e ft Cfc *fc T * ,U & i -5- £ r o ; 
(c) -CH 2 OCOK 6 ( t Z K U % B 6 U (& « 7 



?$fflflSB()- 11494(15) . 
* * & . r jp *r - /b 21 % /n o r > mfol&M 7 
a> * ^ & , 7 ;u a 4 i/ 1 ift (ft iR r ^ 4 ;u ^ t 
^ li It ^ t b < li 2 - (ft «Jf 7'/ 'J * > - 



• s-c 



■e 7jt $ ft * * v r * o u r n m-c m m $ ft /c 

® & 7 * * JU & £ ,i — R£ ^ 



2 ' n 



{ tz tZ~ U ^ m , r, fc; J; Ji. 1 |i _b CD £ *5 b 



0B | >fUV c ' 0OOl!,,! - 

^^CH 3 

C fc ftf u . k « o x « i * * & to -r o ) } 



(2J R 7jc |?£ ^ k K o 4 i/ fi « 7 ^ 4 S 

* li — jR 5£ 

-( CIJ 2 J ,,COOK 3 

t ^ s ft s & t * * ?m gft * cd ffl is i At 

cu ^ t& y * - * a <b ^ ^ £ fr ii ^ co ft Ife ^ ± Wf 

^ $ ft z, m o 

(3j Jl 2 - jK ^ 



2 

(5) R *i — ff? 5£ 

CH3 GIi3 CH3 CH3 
^0113 



coocu 2 - 



-e 7^ $ ft s ^ r- * * rp ^ cd ?s pb m i m %t m 
cd ^ wl f » -7 - * a to f*- ^ 4 k ii ^ cd ft m ± rp 



— N 



* R 5 



t ^ ^ ft ^ ay r ^ # rp si? ^ cd m w m i c n 

CD y ^ v ^ ^ a to ^1 * li * cd £5! _b fa 

n ^ ft * 

(4) r 2 *s — a* ^ 



t? fa $ ft ^ s v *> * ntF ST in ^ cd «e m i ^ be est 

C^fiiy ;U7 - ^ a to ^ ^ * li ^ CD ft Ifc ± 81P 

m $ ft « 
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